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fnejr- - y h^;w±, ikmmm±KmKmztLfcmwa tomtom 
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[Mfcfc® 4 ] Mifi*» s , TU Cr, F e £<£ £FN i *»e>aiX*L&^* < 
[|f^5] WIBMag^ S i T i 02> A 1 2O3. S i 3N4, T i 
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G a j&^SfcHt&^fc < t i> 1 oOtc^-C^ »9 > HuffiVIb^7C» s S eiSiZ/S 

(i i) mtmmm& z vmmmmm * jta-r* jta?L*^i-4xs t . 

(iii) «HBJta?Ll*3*5 itfWIBSmWi^tlUB^SWMIi^Jft-f * 
[H*3S12] TttrfB (i) <DTM<D<D%Xh^XmU (ii) OlgOifflK. 

wiw i k k j: vxm?Mmi*r*fc-tz>mim 1 o £sa«o>fcR& 

[0 0 0 1] 

[0 0 0 2] 

[^<^S#i3 

4 =7 4 Ym&^mfcm) ?*5Cu InSe 2 (CIS) , jb4v>!Um:G a 
*MfLfcCu(In, Ga)Se 2 (CIGS) «r*IRlR»K:fflv^»Bfcfc»« 
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7& (&t\ c i sjzmmmtfzitc i Gs*»ijiiii:v>^»^jb4) 

tv^o Z\<DC I S • C I G Sicl^mTfefi, Wv^^;u^-|g|jya^=Sr^L> ft 
[0 0 0 3] 

c i s • c i Gs*m^mmm*mmi-2>ztK£<oxM$,-T?$2>tztb, ? 

pWC I S • C I G SI^IM^»i:«i> 5 0 0 ^J^^JfcaKj&*& 

^t£*L& 0 Z<Dfzib^ ^$07 1/^v7>CIS • C I G S >Wm?tii £ M^i 

[0 0 0 4] 

fcfc;Uf, fi»f>li, 2 0 0 l^KH«£*L;fcfcl 2 HI*:»ft#&mSI8*£SI ( 
12th International Photovoltaic Science and Engineering Conference) tCT 

>"CIGS -t;vx xt^>^ ^f- ;v t^xi>w 

y #y*-K 7>fX r/^aWrr/^ W-Y-X (CIGS Solar Cells 
on Stainless Steel Substrates Covered with Insulating Layers)" t^^M 
X\ CIGS*»Ifti:ov^*§LTV»* e #0*>fi, 

^f>Wl©±C, fglM^LTS i0 2 i«U WSttUfflv^ 
& i K i o T^m^I^ 12. 2 %0 C I G S 7fcR§S?fe£#*: £ Ltz Q 
ttz, *'7 7 (M. Powalla) hit, 2 0 0 1 <£fcHHBS ^7tH 1 7 HI 3 - n y 
'^ftfe^fr&W^^^-^fSt (17th European Photovoltaic Solar Energy Co 
nference) K&^T, " 7r-Xh Uif/l/y -»f CIGS V-9 

tya-)!' /*>f T'n^^ygv (FIRST RESULTS OF THE CIGS SOLAR 

MODULE PILOT PRODUCTION) " fcv^ItC I GS*»tjl!lCoi»T|f[$Lt^ 
* (m$f?J:M2^m) o * 0r 7^£>{^ Al 2 0 3 ltS i 02*t^?>**2* 

m&vfflkmimj&ztL-fcc rmzmmt lti^t, mboc i g s>»« 
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[0 0 0 5] 

— ^ & tz sb KXWsnM*: v a - )U * H#[S^ L fc*»m?t!l 7W 

Milfe* v a-;vi afe^iJ Kgafc-f & ^51*** * o £*u±, 2b £ v* a. - ;v ^*Sfc» 

[0 0 0 6] 

I^flrBfcfclR 1 ] 

Technical digest of 12th International Photovoltaic Science and 
Engineering Conference^ 2 0 0 1^> p. 93 

[0 0 0 7] 

ummcm. 2 ] 

Proceeding of 17th European Photovoltaic Solar Energy Conference 
> K-T7> 2 0 0 1^> p.983 
[0 0 0 8] 

mw*m®:L£7 t-rzmm] 
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[0 0 0 9] 

h^T-t^o LfrLtctfb, &mm®ut, ff?x*m$k7 4 fr&mzit^wmv 

[0 0 10] 
[0 0 11] 

[mm * «?&-r ^ 7t *> <o^m 

[0 0 12] 

tilit$>ot, ifjffijx- h-t;wi, frlS^lt fr'ISfi £ fitz^WM 

t^-m^m t nuffi*fe?#e ^ miasms t * jra-r* Jta^L^jft* *lt 

[0 0 13] 
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[0 0 14] 

±®**WO*»*?fi-e»±, HtrfBft^^ T i , C r , Fe^i^NiHS 
[0 0 15] 

±IB#»WO>fcliMHlll-CMU MUffiMmtf, S i 02^ T i 02> A 1 2 03> S 
i 3N4, T i N&£ZP1f i ?Xfrt>%2>%$3L *)mKti&&* < ti> loM^i 

[0 0 16] 

[0 0 17] 

[0 0 18] 

# I n is J: G a * fc&tffL&^fc < t £ 1 oo^SfC* 9 > lufBVI b Mjtmtf 
[0 0 19] 

[0 0 2 0] 

(i) tuisM-tic, ttrieife^ t mmmmm t zmizmm -r & in £ , 
d i) mzmm& x xrmmmmm * jra-r « jta?L*^jfi-r t , 
(i i i) friajra^Lrt* i i/ f irfBS«a±^msB^#ftui *M&-t2>xm t * 
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[0 0 2 1] 

±m*%w<DWk3k-%&x^ mm an vjmk&^x, mmmmtmmm 

[0 0 2 2] 

±SB*f&5lO«3i^'fe-eii, miB (i) WlgO<^*.-e$)otiIfi (ii) cox 

vt<Dmnmi l zfrmi-z>JM*zb^^ mm ao oitcjs^t, ffiSB«& 

[0 0 2 3] 
[0 0 2 4] 

extras i ) 

[0 0 2 5] 

3Sira»U <0;fcl»*ftfcov>T, llCHi^to H1*#IU> 

i o^itmtfe i oii. i fc, smitMn io±ic^$*Lfc 

%4£/f 12t, ffe^S 1 2 0±H3^jK$*Lfc*«Ji 13t, 1 3 <D±K^ 

£l 7 fc-grtro 1 5 ^SKtlKl 6 hOFeOK#*#&&v>y«f 

[0 0 2 6] 

mm 1 2 t^m® 1 3 kwu m%*Mmirz>MMJii 8*to$*ltv^ 0 
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4 mm^m^l 1 *#J&^&x*tf*kStf*L&4?fc < b 1 ootgM 
f «fcliWm^#ifi 1 4 a t^oti/^ (0 3 (a) Ofe 

0 #S#Jf 1 4 aO^^T^Eti. tibx.tt 1 0l5 C m-3j^Tt?**o 
Ikfcl 1 &*J&^*5c^jWi$^Tv>&¥3!H*e Halt ifl5 KiT-SBi 
Uv^ 0 

[0 0 2 7] 

1 1 ii. § , tz b xJ3?T i » C r , F e g «£ tfN i ^ 

[0 0 2 8] 

^|f« 1 2 Kti, |fejS^O*t^^ * 0 „ S i 02> Ti02s A 1 2 C>3^ S i 
3N4. TiN^iW^^f)*^± l?atf*L^^* < t & 1 om_L<a*mt? 

[0 0 2 9] 

agmjf 1 3»±. mm&mm dztjui&m) tijsti^o tin 3t±-=e 

(Mo) ^tU^ 0 ^11 1 3 Mo^^^S 

. JfcliMo^ft (^tx.{fMoSe2) ^£>&&®> v^± £ fib 2 o<7) 

[0 0 3 0] 

ytwmt utit^ip 1 4tc(i, fcfc*.wr, i bj^Tu^^nib^ 

tg^ t VI b ^tc^ t*^tr*^3^>f9>fh #3t#a»# ^v^iH J ti^o 

1 bSiTG^fc LTtiC u *fflv^C t^tl^o IIIb^TC^i: I n£ 
J:O p Ga^&»f*L*^«:< bb loojct^f v^it^#-5 0 Vlb^Tcit 

&o CuInSe 2 , Cu (In, Ga) S e 2* ib\iZ.*Lh<0 S e 
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0-«P«r«H (S) «L/;*»iv^;H s t^o itt^fi, 
I^f^T^So *-e*>> Cu (In, Ga) Se 2 (CIGS) ^ I nt 
G a<DmB$kK£^X^> m-y^l. 0eV~l. 6eV©tHt?SUilT' 
%<DtzSb, CIGS»^itl:J:ot N ^v^^»£#&£a6K£f- 

m&*mi*te> ymw&m*jz%<, m<xi>±myt^-^^m.ux^^ 0 -<^> 

[0 0 3 1] 

N CdS> ZnO, ZnMgCK Zn (O, S) . ZnIn x Se y . I n x S e y 
, ^;liln 2 03^v^ii:^l^o :^T\ ZnO, ZnMgO, Znl 
n x S e r I n x S e y . n 2 0 3 i: ^o/c##fi, #3l<fr?l±2>*ri*ffiv> 

[0 0 3 2] 

Wt&, m 2 i>*mfot tz\,t%mfcxM$Lx% & Q m 1 1 5 t lt z 

n (O, S) Jf £Mv>fci#£\ $2^1ttZn0^ZnMg0fcv^^-C 

^m^-m 1 4 t^*mmi 6 tmmzm 

[0 0 3 3] 

ITOI16i:it ^tilf, I TO (In 2 0 3 :Sn) *\ **n > (B) 
*»K--/$*LfcZnO (ZnOlB) , T;l^~*A (A 1 ) tfY-~7Z*htzZ 
nO (Z nO I A 1 ) „ jfW A (Ga) ri ? *tfc Z n O (ZnO I G a 

[0 0 3 4] 
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wvmLnmi 7kmu tztx.it, Nicri (ttzac rwo a m ( 

$ fcliA gl) t tfcm^M^fflv^ d <b^-e§ & 0 

[0 0 3 5] 

^umau ooM7t^o-^fl^ov^T^i-^»o if, smttMn 

1 <Z>_hK, jKIM 1 2 h^mJl 1 3 fcJHfcawr* (XS ( i ) ) o >^MI 1 

2 t±, x.fi\ *&^|g*&^i?Cffl<fc¥tffM»& (Chemical V 
apor Deposition: C VD) K X o § & « 1 3 J± 

[0 0 3 6] 

1 2 tmmm 1 3 fcfcjrsit-aicdKLi 8 zmm-tz mm (u 

i) ) o 0 2 (a) «r#HSLT> JTii?Ll 8 0^^<^-^i:-PV^^tl. 
o 12 (a) KTji-tXi^ fc iltt*«l 1 fcilll 3 fcOBKl 

BE £ Attn U *mtt*«l 1 1 3 fcOWK««tSr*f o S% 

tta&Ri i t^sii 1 3i:<7)^(7)«»i^m -t%fr%mm 1 2<«S 

mmmi 2 a^tii 2^±^iin 3 us** 02 (b 

) ^-r j: 1 mmm 1 2 &£&mnm 1 3 o-tiucM^&KJi-r&ss^L 1 

[0 0 3 7] 

^ot, #m® 1 3±^ N MJRit LT«tBi-*#*#* 1 4 Sr^-T* ( 
(iii) ) o *m*m 1 4ti, ^aif, i»-fe^«iao« 

t?§^> 0 -tP'/ftft^ffl^i*^ I b ^TCl? III b Mjtm tfrb 

^^tll^^^^fttao-CML^ VIb^7G#£#tr#* (H 2 Se 

) %£o&mft^*<D&mmzm9BM-r&o is (iii) k£v»-c\ ^nmw 

[0 0 3 8] 

■e<^m, 4t^#rffi& (Chemical Bath Deposi 
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t i on I CBD) $>2>\sH*mMfe$>&W*A'*v ^SCiotfJ 1 5 

^it-g-^i:, i: i I^/n' 7 ^ ftC i o TMt ^ -So <l<7>«fc-9 l^Lt, icl^m 
Tlill 0 £?£$;-e£&o 
[0 0 3 9] 

z fitz^^m 1 4 kwu 1 1 zmm-r&'jm <ti>i ^<D%m^ 

U ^##iii 4<7)^-v';r^f ^{i#«^^^b^^^»o tail 

ji i 4<7)^-e^^»±^L^c i s& i^c i g ste$:m > mm~iftM%* j rv r 

itfFe^Cr^Ni) TWitT^t. mM,fo<DpfZ¥m&ttzl$M&tfL<7)n : & 

^m^mt-f^o zom^ H3 (a) ^-rxd^, nmn 8©rai:§ 

J&Stt^ilM&i 1 4i3£^JCii?Ll 8 0±g|5^a-r^>###:* 1 4 f±, 
ffiOp^tfc*±n^***#S*4WI 1 4 a fc4orv»So iO-fc^fc^MIWS 1 
4ali, nfOli 1 5 (*>&W±HSfflfcn1&&m tffl^n&<D&m&nkb 
<0iH*>^f>4S nff) fc p n^«L^v>f:^ Hat 

1 5 t^smni 6 fc^tt, m»aE«Fttt4«o 

[0 0 4 0] 

— mmm 1 3 1 4 1 sokwu 

114a t#K^ 1 3 fcli->3 y h^-^*#^1-^o ^<7)^*> S3 (b) 
£j]r*-J: 7 fc, #-i£#:Jf 1 4 a M^tf>gfcfrtf> p n&&V4*- K 1 9 a 
In]<^S2SEttS:^1"^^^^^ - Kl 9 ^3fWf 1 4 aO^M? 

*l&o &35, ^mvlll^lifP^^fev^Tti^^M/N 0 ^^^^- Kl 9 bfctiSE^lRl 

[0 0 4 1] 
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o 

[0 0 4 2] 

(IBtiHR 2 ) 

[0 0 4 3] 

2 1 0_h»c^$ttfettj(»l 2 2t, ft&Jf 2 2 <7)±t:M$ tLf;IIIIi & 
^>#«iS2 3 ^«®2 3 0Ji^^$^fc3fe!RJR»fcft*#3WMI2 4 

2 5 0±i:M$ti^f«12 6^iUo &S2 5 £j!93Smil 

2 6 fcOK^ fetijftllifr^^«?**2^>jgJl«rK:»tT4) J:v» 0 

[0 0 4 4] 

:it\ mmm 2 2 & * awus 2 3 o— spici*. w#£jriti-£:s;$i?L 2 7 

{±, HI 3 (a) O^MMfc® 1 4 a fcWflU::, Slttl«2 1 SrflUfif 455*^^ 
< £ & 1 o07C»^fS:t*Ci3 D „ ^<D#-S#® 24t t±#t£#^ 

[0 0 4 5] 

SmJB2 3 3M£#*2 4*5 Jim* 2 5 (112 5 t««mM2 6tO 
M^J5 2 0J8fll ! S:#iL&»^»±fll2 0«Ui4r'S-tr) I^lH2 6tli, 
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=&t>^>. h-fe;l/2 8i±, -eti^ITOCM^^fcf 11 2 3, ^ 

#«2 4, !M2 5*5itf*W*«JH2 6£f»x.& 0 y Y±)V2 8« 

SWM2 6i±, mm-rt>x.-y Y*i)V2 8^)ill2 3t, 124 a^fiCti 

[0 0 4 6] 

^#*i-4rfflv^cit7&*-e§*o hau^ iii2 2. mmm2 3. #*#»2 4 
. mm 2 5 ^ j: irmmmm 2 6^t^ -ettw, 1 x-mmm 1 
2 , mmm 1 3 , 14, mm 1 sax wmwrnmrn 1 6 K^xtm l 

[0 0 4 7] 

-t&nmm 2 2 , smii 2 3 , *a*#:« 24, 2 5 & z x/m 2 <omm, mm 

[0 0 4 8] 

*mi«*i 1 ^^i2 2 ^#m®2 3 t*m\z.mm-tz> om 

( i ) ) o ^ctc, 2 3 <0-g|5£.x h7^^:BJ*L-C> #mS 2 3 

mu&&%L2 1 o_tntt«w 2 2 *w*i&irho mm 2 2 <d—^<d±k 

74*0812 3 a SrJ&a-TSo «r^#J"f S^^^JT^i, *fe#if 2 2 fc 

3 fc*JKK5&fcU -e^^ V - Tfc^mfc?) 7 7 X *r * BS^i" ^> - «?: 
i:iot, ili2 3<t>— b5^i:H*Lt»2 3 a*fjSt*o ^ 
mil 2 3 ii. * h 9 4 y'Vt^m 2 3 a K X o T 4S«fcfc5MRl $ 0 
[0 0 4 9] 

MU12 2 t2|«12 3t^iat^IM^Mtl) (Ig (ii) ) 
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o HI5 (a) «r#fiBLT, Mmi2 7^WS^J(:ov^^t^o »M 
t ^ioT^tri^o 7ttx.f£\ HI 5 (a) K^rf £ i23a 

£&A,-ei^i-&3imJf 2 3 ^mfrzmvf&o ^oti, ffiti2 2©tf^ 

^+^-eJS^^/J^vM&^»2 2 a^^^W^«5tL^tt, ^co^^^-t 

, us (b) KTF-fxd^ &mm2 2 3<D~mzmmi2 7& : &j& 

zti&o ^ib\ nmmi tmm~, mmn.mm2 1 1^«®2 3 tom^mK 
zmnLxnffi,* : mu -Rmii2 7 ^m-r^^t^m^^^o 

[0 0 5 0] 

*<*>&. *®?L2 7l*3*5J:lTO*J»2 3±fc¥3*#«2 A*T&J&-fZ> OM ( 
iii) ) o *<Z>^ ¥3W*«2 4©JiKOT2 5*3&ai-*o *^ ii2 5<^) 
J:C±«l^2^^MLtU^o 
[0 0 5 1] 

^.>*-*;^^7^^Iv>t, 2 4 OHBJ -/-mm* 

Lti2 4 a ^ffMt^>o f Sfti 2 4 til 2 5 (M2 OJWt^tr) tt, ft 
2 4 atiotStW^II^^So 
[0 0 5 2] 

&/■ 2 5 i3 J: yffiftl 2 4 ^i*$^tfttl Lfc#mJS 2 3<7)±K 

mmmmm2 6 *^jft-t&o 

[0 0 5 3] 

•!-<Z)t, fc £if „ 7^ ?H ~?m~ iot, ^agtf&S 2 4 <7>— g^^- 

* h7^»It*Lti2 6 aZ^mi-Zo *i#i2 4 fc®«2 5 (^2© 
SSJSfc-g-tf) tSig#112 6(i, l2 6at:ioT»t^i^^o 

[0 0 5 4] 
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^<D±u<D^m^m^m.mr^o ^<o^^ nmi2 7<o^^xxf^<D^<o^ 

[0 0 5 5] 

$ w-f-^& c n <t c> T^.c-i) 2*«i£«t 2 1 1 mmm 23 1 (vmrnmrn s 

[0 0 5 6] 

o^^jf 2 4 ^*mtt*«2 1 ta, -MM112 7 T&m^m^m 2 4 tmws 
^<D±mmm<vmm~tet /■ut*§m*R&z%^o tot, ^v^^^^^-t 

HC^J^flU^^^R&W** v a. - ;v £ § & o 
[0 0 5 7] 

/c^mm^ v a. - )v £ w&x § & o 

[0 0 5 8] 
[0 0 5 9] 

(IH»J 1 ) 
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[0 0 6 0] 

II U 1 (f$: 50//m) , jKfiMi 1 2 t LT S i O 

2® 3 2 (J?$ ! 0. 5/iiti) , 3MU 1 3 t LTMoif 3 3 (J?£ 10. 8 /u 
m) , ft!JRJK*fc&*#^f#i 1 4 LTC IGS134 (J¥S : 2 M m) , & 

it i somKommt uc a s« 3 5 a o?$ : 0. 1 //m) > m 1 stnm 

2<vmmtLXZnOm3 5 b : 0. 1 fxm) . infill 6tLtI 

T013 6 : 0. 1 ,«m) > £«£ W9ffiL«m 7 t UN iCr/A 

101113 7 (idW : 1. 5 yum) £**L-e**LjBv»fc 0 
[0 0 6 1] 

•^StS i 02*13 2*^jKL7to S i 02^3 2 <7)±iaA>; X 

ctMoi 3 3 *3£j£Lfco 
[0 0 6 2] 

m2 (a) «L/:^t:^tfI?L3 8eMLf; 0 S1\ *x 
3 1 ^Mol3 3 fcOHKSflE&EPtraLfco £<75B#. /<^Mt*KJE 
fcW&DU enfllTf &«JE£ 5 V, lOV, 15V, 2 0V»?^ o I'** 

[0 0 6 3] 

-e^, Mo|3 3^1^ ;RiI?L3 8 i:J:otiffiU^f>^lt3 1 
*>±fc^ CIGS13 4lrlf^:iotfiU 0 *S^CdtS ( 
k«r*0»«t+Jc«U ifcf*f»iotCIGS134±i:CdSi 
3 5a (H 1 <D&m) ZMf&LtZo ZVik, X^^jfe(:±otZ nOi3 5 b 

fco -e-^t^ NiCri:Al fc*»JlLfcflMHR3 7-Srv^ K^YX^^f; 

[0 0 6 4] 
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A*;KX«JEE<a£P2fll£J:^ Xt>WSt3UMol3 3^|(7) 

M/jf-e* t" > t Molt gqgftb uv^ii i & 0 - *>3g#bf£ 

/h $ v^0r^ iW Icg&feffl&^M o if U * t > U * tMoifcW 
[0 0 6 5] 

£*l£ 0 £*U±, 8«5-C^>f^r>f K**^$tLTV^^i6t? 

5"ei 0 0 mW/ c m2o^IOlf i:li^^SS|t It C I G S *:»W?feO# 
tt«r«36Lfco ^m^i: L*C 1 2 . 3 % (TO«EEV oc = 0. 5 4 4 V, 1 
illfj|jsc = 3 1. 7mA/ / cm2 > «HTFF = 0. 7 12)^#«b 

[0 0 6 6] 

i, Cr> Fe, NU £ ^tiCl tt^TCfSt^-f 2 o£Lb£^-tr£-#£JB 

v>r<>ra«i©tt*aTO&*tSo ^fc, HM^ii-efi. mmm 1 2tus i o 2 

I3 2*fflv« T1O2, A 1 2 0 3> Si 3 N 4 , T i N, tfcli 
-€-*Lib<^««lll«rffli/>rfcra#<0^**«^P,^*o ill 1 3 i ITM 
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oJf 3 3 *ffiv»fc^ C I GSifMt:Moi^fflt:Mo S e 2 S^f^^ 
*L&i#£-&&*K Mo /Mo S e 2 <^2«*^f>^^S«e*ffiV^-r ^|W1^ 

[0 0 6 7] 

mm 2) 

[0 0 6 8] 

&o #mtt*«2 1, it!2 2, il!2 3. ^MUf£&£Wf#S2 4. 
fJ|2 5 £ J: tfig^mjR 2 6 tLt, ^tt-Ttt, 7f>^f-^ 0¥£ : 
7 0//m) „ A 1 2O3® (J£S I 1 /*m) , Mol (JP£ : 0 . 4 // m) „ C I 
G SJ5 (J?$ I 1 . 5 jum) . Z n0.9MgQ.iOii (J?$ : 0. 1 jum) &£Zf 
I TOM 0¥£ : 0. 6^m) Srffiv^o 
[0 0 6 9] 

lttSt2 1) <D±\Z^ Xs*y *8rCA 1 2O3® (W2 2) £^J&L£ 0 * 

x 1*^* Lfco A l 2 03®£J;^>v* £9 

K % oTMoJf 2 3 ^f^L/io ^<7>flL *7XWa-3tVy 

* h^*-^£A 1 2 03^c^±^ibt!l^|L, IWim^vX Y s*? -><7)±lz1&m 
LfzMomZWMLtZo ^(DlilzLT, MolU h7^^W2 3 a^f 

[0 0 7 0] 

III 5 (a) C^U:*J:oT, S«7L*^L^ 0 JMWwf*. X 

h^-r -7 0 ^^2 3 a<oMfijo2o^Moii^mi±*enijnt^o ^<t)b#. 
jEt-^>^ o ^->t?«j±^enijnL7to *mnmx~iz, g-E.&£z/mj±mm*, 1 o 

v/#~ 2 0 v/#o$£H!*i£ u mi±&— &zi%W-f&mmte o . l #~ 5# 
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OfSBl*j£ Ufco fU s — 5£Kfly#1-&mJE£ 5 V. 10 V. 15 V, 2 0V 
10 0 7 1] 

•e<^£, mo*. 3o±v?Mom&x Yy4-fmm^^^ixmmLtzA i 2 o 3 

if, £<£imS?L2 7trStBL7t^-r>'^^S^CD±lc > CIGS1 (###/f 
24) ^IfffitML^o Zno.gMgo.lO® (fJ2 5) £*^-7* 

fOt, ii — jiJbTo 9 y -i ~f&\Z£. ^S^tf^ffl^TC I G 
SgiBji^Z no.9Mgo.iO*%ilJ^ILT^ Yy^^<Dm2 4 aWL/; a 
>MC Zno.9Mgo.1O®. $5 X ZfWt 2 4 at-io XMBj LtzM oM<0±.K I T 

01 (1^1112 6) ^^l/co -eom, ±m^^=-iJ^^^9 4y"mtm 

1 tom. z no.gMgo.ioe^^^c 1 g sm<D-n*m 

*U^h7^W2 6aMU: 0 fflM£^#J£*v 
[0 0 7 2] 

HMf!l2-C^. 8^(7) X h^-f -7W>ff 2 3 a Cio "CM oil £t>*JL fcO % 

. ^n^^(7)^<7)MiaiJ<^2 0^Mo®f^^^^ilJ^t7to *7^> -?-60 2O(7)M 

7El£*£m8K;^1- 0 * b^-f 7°^O^^^t/iil:mo2o<7)Mo®or B 1<7)® 
ifiii, 1 Oft- 2 0 0 kfi<7)Flt^Lt^/; 0 — ?j, ±i& Ltzss? - >T 2 0 
V £ -emffi £ muir & £ i: J: o T , £rT O^oMiBJJ OM o it £ ^ xmmUtf 

*#:*:U iMaJ^±t^ofc 0 .itu*. mEE^eMni-^^i:^ ioT, #m-e& 

£&o Mom^^Ltz^7yKifMMll2 7«^^tt^, 0 
[0 0 7 3] 

%&mmx~$>2>A 1 2 O^^M.^^mmK^X^ J r^-X^^i^\z\^ Mo 
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[0 0 7 4] 

ffl$^fcMo*W^ie«»-COma-WE#tt«rai3tLfco n^£- 

•7^ 1. 5t?l 0 OmW/cmZo^JROS^BbfcB^SrRSitL-CC I GStli 

/*>f ^ * - F« $ ttr v> & v> * *K«:lv»T|BIift T^n -fe 7. 
MLfcC I GSi:TO«^l 1. 0%fcl5l?|WIC-Tr&*K /M^**^ 

[0 0 7 51 
[0 0 7 6] 

K4r«t*L* 0 *<Dlz$>^ %j*&<D&T UNM"? III 
[0 0 7 7] 
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[mi] *§&w<D±mtit<Q—w*7iz-tmnEL"c$>Zo 
[a 2] (a) (»^^M3t^(7)— m^—jM^-rmmm^^. ( 
b) t± (a) <Dj:m.^mj&zfofzwmi*7F'tmmmx*3bz>o 

[0 3] (a) »±*|^0*l*«ttl^rH»0»flBia-e* 0 , (b) ti^Offi 

[05] (a) ^ngg^M^^^o— $j<a— jM^TF-rmmmx-jbt) 
, (b) i± (a) oxe-c^ja$*L^jta?L*^i"»fffiBi-e*«o 

[0 6] ^^<OkBU^-t<D^<7)-' m*7F~$-WM^X*3b2> 0 
muir 2> WEE o M# * ^"t 0 -cab & „ 

[0 8] ^f&^g ornate £ is v*-c, *<^MHi^2oos««rai'WE*En 

10, 30 icHrmftij 

11,21 
12,22 

12a, 22a tefflftM 

13,23 mmm 

14, 14a, 24 *m&m 

15.25 mm 

16.26 mmmmm 
17 n^tnum* 

1 8, 2 7, 3 8 MM.ll 
1 9 a ^ K 
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19b rH^ 0 *^ F 

2 o ■HMtib* 

23a. 24a. 26a S 

2 8 y h -tr;v 

3 1 

3 2 Si 02® 
3 3 Moi 
3 4 CIGSi 
3 5a CdSl 
3 5b Z n OS 
36 ITOI 
3 7 $t€l£ 
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[0 3] 
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10" 
10 7 

10 s 



a io 5 
to 3 



10 z 



10' 



I I I I I 
• • • 



1 2 3 4 5 6 7 
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im*&w 1 1 1, mm^-mci i±kmkgii 

1 2 . mmm i 3 & £ i 4 1 mmm 1 2 nt^t 

S1-^Sii?L 1 8 ri*5£j£$*iT:fc *9 . MMJL 1 8 &cfi^I#/f 1 4 
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